In mammals, melanin formation and deposition occur on cytoplasmic particles of the melanocyte because tyrosinase is bound to specialized organelle melanosomes found in the melanocyte (Seiji 1967) . In the process of melanization, melanosomes are gradually transformed into mature melanosomes with the deposition of melanin on their internal structure and in the mature melanosome tyrosinase is no longer active. In other words, tyrosinase is known to be inactivated during melanin formation (Seiji and Fitzpatrick 1960; Seiji and Miyazaki 1971) . With respect to the inactivation of tyrosinase, it has been well known that the pronounced inactiva tion or destruction of plant catecholase occurs during the course of the reaction. This reaction inactivation does not appear to be due to products known to be formed during the oxidation of catechol, but occurs at the time when catechol is oxidized (Nelson and Dawson 1944) . On the other hand, in preparations of mammalian tyrosinase, this sort of effect has not been known with the diphenolic substrate, dopa. The decrease in activity following incubation with dopa of melanosomes isolated from mouse melanoma appears to be related to the degree of in vitro melanization of melanosomes by incubation in dopa (Seiji and Fitzpat rick 1960). When purified soluble tyrosinase isolated from mouse melanoma was incubated with L-dopa in a similar manner as melanosomes were treated, the activity of soluble tyrosinase incubated decreased inversely with the amount of dopa in the preincubation and it was also shown that the soluble tyrosinase thus incubated combined with the products of the dopa-tyrosinase reaction (Seiji and Miyazaki 1971) . From these observations the reduction in activity has been assumed to result from a blocking of the active centers of the enzyme with the quininoid intermediates.
Kinetic studies of various substrates including L-and D-tyrosine and L-and D-dopa and of a variety of inhibitor compounds have been carried out on the early phase of the enzymatic oxidation of tyrosinase (Nelson and Dawson 1944; Fox and Burnett 1958; Shimao 1962; Osaki 1963; Pomerantz 1963 Pomerantz , 1966 Long et al. 1971) . But there seems to be no report on kinetic studies of the mechanisms of total inactivation which occurs in tyrosinase reaction in mammalians. The larger the amount of tyrosinase used, the faster and greater the decrease in radioactivity of 14C-dopa.
The decrease in 14C-dopa reached a final value at 8 hr of incubation in all experi-mental groups. In other words, melanin formation no longer seemed to take place even though the substrate, L-dopa, still remained in the reaction medium. There seemed to exist some kind of mechanism which inactivated the enzyme. In this particular experiment, the amounts of radioactivity of 14C-dopa remained in the supernatant at 8 hr incubation could be used as a parameter of the melanin formation, because the recovery of radioactivities in the supernatant and the precipitate was over 95% in the preliminary experiments. The relationship be tween the amount of tyrosinase used and the amount of melanin formed at the end of 8 hr incubation was not linear but upward convex curve. In the previous experiments (Seiji et al. 1973), in which melanosomes were incubated with 14C-dopa instead of soluble tyrosinase, similar upward convex curves were obtained and an attempt was made to interprete inactivation of tyrosinase during oxidation of dopa by kinetic approach. However, the postulated ratios of enzyme and substrate concentrations used were found to be far from the actual value so that the conclusions derived were found to be misguided. A revised approach has been made with the soluble tyrosinase in this report to the same problem, inactivation of tyrosinase during oxidation of dopa, based on reasonable values of the enzyme and substrate concentrations.
From the experimental results obtained previously (Seiji and Fitzpatrick 1960; Seiji and Miyazaki 1971), it is quite reasonable, at the present time, to assume that the reaction product, P, reacts with the enzyme, E, to form an inactive E-P complex.
On the basis of this assumption, kinetic studies were carried out in order to interpret the experimental results obtained. where D, dopa; E, tyrosinase; DE, enzyme-substrate complex; EP, EP, inactive enzyme-product complex; E*, inactivated enzyme; and small letters under the symbols stand for molar concentration of the molecules expressed by the respective symbols. The calculations were performed on the conventional assumption that tempo rary equilibrium is maintained for the dissociation of the enzyme-substrate complex, DE, with a dissociation constant (Michaelis' constant), Km v+w = e = total enzyme concentration, and the rate of product formation, which is equal to the rate of the substrate disappearance, is proportional to the equilibrium concentration of DE (=w).
When the substrate concentration decreases as a result of the product forma tion and the active enzyme concentration decreases by the inactivation reaction, 
